
    
      Fig. 3 
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        Best-fit spectrum for the day and night convergence test.

      

    

  
    
      Fig. 5 
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        Posterior distribution for a particular case of the fully isothermal atmosphere with different water abundances in the day (log[H2O]day = −5.3) and the night side (log[H2O]night = −4.3).

      

    

  
    
      Fig. 7 
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        Spectral comparison between the two day and night retrieval cases. We can see that both the coupled model (the model that considers thermal dissociation in the atmosphere) and the “free” model (which is the one that considers a constant chemistry, but independent on both sides of the planets) lead to a consistent spectrum.

      

    

  
    
      Fig. 10 
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        Mixing ratio for H2O and CO for the GCM case without optical absorbers. The dashed lines are the retrieved values, while the continuous lines represent the input value. The results from the ID isothermal retrieval are in yellow. For this retrieval, the terminator and the night mixing ratios converged at the same values.

      

    

  
    
      Fig. 11 
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        PT profile retrieved compared to the input PT profile. In both scenarios, with and without TiO and VO, the PT profile with temperature inversion has been used. The night, terminator, and day-side PT profile of both the input (continuous line) and the retrieved models (dashed lines) are in blue, purple, and red, respectively. In the upper and lower part, we show the first and the second solution from the 2D retrievals, respectively. The solutions from a ID retrieval using the four PT point profile (only for the GCM case with optical absorbers) and the isothermal PT profile are in green and yellow, respectively.

      

    

  
    
      Fig. 12 
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        Best-fit model for a GCM’s synthetic atmosphere with TiO and VO as optical absorbers. TauREx 2D retrieval code found two possible solutions for this case (the red and the blue one for the solution with β = 4.3 and β = 10.0 degrees, respectively). The solutions from the ID retrieval using an isothermal profile and a four PT point profile are shown in yellow and green, respectively.

      

    

  
    
      Fig. 13 
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        Top and middle: temperature model for the two different solutions found in the GCM retrieval with optical absorbers. For visual reasons, the size of the atmosphere has been doubled. The temperature structure in the top represents the one of the first solution, the green one in Fig. 9. In the middle, there is the thermal structure corresponding to the second, violet solution of Fig. 14. Bottom: temperature map (equatorial cut) of WASP-121 b GCM simulation.

      

    

  
    
      Fig. 14 
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        Best-fit model for an atmosphere with TiO and VO as optical absorbers. The TauREx 2D retrieval code found two possible solutions for this case. The red lines correspond to the known deep input abundances in the GCM model.

      

    

  
    
      Fig. 15 
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        Mixing ratio for H2O, CO, TiO, and VO in the GCM test retrieval. The dashed lines are the values retrieved by TauREx, while the continuous lines represent the input value. The results from the 1D isothermal retrieval are in yellow and we show the solution found using a four-point PT profile forward model in green. For this retrieval, the terminator and the night-mixing ratios converged at the same values.

      

    

  
    
      Fig. 16 
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        Posterior distributions related to the four-points retrieval. Confirming the parameter biases found by Pluriel et al. (2022).
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